Effect of the local anesthetic dibucaine on the surface membrane in sterol-manipulated Tetrahymena pyriformis studied by freeze-fracture electron microscopy.
The effect of the local anesthetic dibucaine on the membrane ultrastructure of sterol-manipulated Tetrahymena pyriformis (NT-1 strain) was studied by freeze-fracture electron microscopy. Dibucaine-treated, ergosterol-replaced Tetrahymena cells had marked alterations in their plasma membranes. IMP-free small depressions (exoplasmic fracture face) and protrusions (protoplasmic fracture face) were formed on the plasma membranes which was in contact with the outer alveolar membrane. In addition, large IMP-free surface "blebs" covered with hexagonally-arranged depressions and protrusions appeared on both the plasma and outer alveolar membranes. These "blebs" were pinched off when the membranes were severely affected. Our previous study (28) demonstrated that the plasma membrane of dibucaine-treated native Tetrahymena cells that contain tetrahymanol showed vertical displacement of its intramembranous particles and that subsequently a smooth, flat surface appeared. Therefore, the structural changes in ergosterol-replaced membranes produced by dibucaine differ strikingly from changes in the native membranes. The remarkable difference in the ultrastructural deformation of the plasma membrane probably is due to a difference in the membrane lipid composition induced by sterol-manipulation.